Analysis of the effects of endothelin-3 on the development of neural crest cells in the embryonic mouse gut.
Mutations in the endothelin-3 (ET-3) and endothelin-B receptor (EDNR-B) genes cause terminal colonic aganglionosis in mice and are linked to Hirschsprung's disease. These experiments are designed to determine if the development of terminal enteric ganglia depends on changes in proliferation, apoptosis, or differentiation of enteric neural crest (NC) cells in response to ET-3. Gut from embryonic lethal-spotted mice (lacking ET-3) and controls were investigated in vivo. NC-derived cells were identified immunohistochemically and their proliferation, apoptosis and differentiation monitored by bromodeoxyuridine incorporation, the terminal deoxytransferase poly dU nick end labelling (TUNEL) reaction, and appearance of neuronal nitric oxide synthase (NOS), respectively. No differences in apoptosis or proliferation of NC cells were apparent between lethal-spotted embryos and controls. Although no temporal differences in the differentiation of NOS neurones were evident, these cells appeared more cranially in the gut in the absence of ET-3 than in controls. ET-3 has no detectable influence on proliferation, apoptosis, or timing of differentiation of NC-derived cells in the gut. However, the more proximal location of differentiated neurones in the absence of ET-3 is consistent with a restricted role in migration of NC-derived cells.